Wide interest in Azotobacter chyoococcum as a nitrogen-fixing soil organism and as an inoculant for field and garden crops has led to studies of methods of counting (1-3), but emphasis has been generally upon the preparation (e.g. shaking) of the sample and on a comparison of media to obtain maximum counts. Tap or distilled water has been the usual diluent.
. Portions A to G in distilled water were autoclaved separately at 115° for 15 min, then A-F were mixed at 45-48° and the pH adjusted to 8.0-8.4 with sterile NaOH after which G was added and the Petri dishes poured aseptically. After incubation at 30° for 3 days the numbers of drops positive for Azotobacter growth were read. The most-probable-number (MPN) tables of PRAMER and ScHMIDT (4) were used to estimate the viable numbers per seed. The 95% confidence limits for the MPN method with 10 sample drops per 10-fold dilution are considered to be ±2.32 times (±0.37 logo) the value obtained (5). Concurrent checks by spot-plate counts at selected dilutions confirmed that the MPN results were comparable with those from colony counts. Drops from tubes of phosphate diluent produced precipitation on the agar surface, making readings difficult and requiring checks at 5 days to confirm 3-day readings. Same parent suspension diluted 10-fold in different diluents (in duplicate) held at 24-25°. Dilution tubes sampled at hourly intervals and counted on modified M 9 agar medium. Results are means of duplicates.
The results of a typical test are shown in Fig, 1 . There were wide differences in initial numbers counted per seed. The lowest (3.3 x 104 or 4.52 log10) was found when 0.02 M phosphate buffer was the diluent while the highest, with 0.01 M Tris buffer, was 200 times greater at 6.5 x 106 (6.81 log10). These differences cannot be ascribed to deaths in the parent suspension.
After preliminary experiments had shown that SDW and phosphate would be the least favourable diluents, the dilution series were prepared in the following order : SDW, 0.01 M and 0.02 M phosphate, 0.1% peptone, 0.01 M Tris and 0.1% peptone in Tris. The total time for dilution of all series was 13 min. The time from dilution of a given series to the first spotting on the agar was 15-18 min and any variations in " initial " numbers must be due to deaths in the different diluents in this period.
The fall in numbers over the 3-hour period was greatest (2.5 log10) in SDW, with most loss occurring in the first hour.
0.1% peptone in SDW or in Tris-HC1 buffer gave most protection, with a decline of only 0.2 log10 in 3 hr. Counts from Tris-HC1 tubes fell by 0.6 log10 in the critical first hour, and by 11og10 (10-fold) in 3 hours. In other tests the decline in Tris-buffered tubes ranged from 0.2 to 0.5 log10 in the first hour.
Despite the relatively low buffering capacity of Tris-HC1 at pH 7.2 it has proved a satisfactory diluent for A, chroococcum assays ; its protective effect can be enhanced by the addition of 0.1% peptone where it is certain that holding time in dilution tubes will not exceed the generation time of the organism concerned. Phosphate buffer was judged unsuitable for use as an Azotobacter diluent because of the difficulties in reading results due to precipitate and the generally lower initial numbers counted.
STRAKA and STOKES (6), who worked with bacteria from foods and who found peptone to be a protective diluent, also reported frequent bacterial destruction in lower phosphate concentrations at about pH 7. In other checks physiological saline was found to be no better diluent for Azotobacter than SDW, again paralleling a finding of STRAKA and STOKES (6).
Where the desired pH of the diluent is 7 or less, better protection than by Tris may be afforded by the buffers suggested by GOOD et al. (7) or by MALLETTE (8). Caution should be exercised in the use of peptone, Tris or other amine diluents where there has been any treatment of the bacteria with chelating agents before dilution. GOLDSCHMIDT and WYSS (9) found that Tris and other amines, including some amino acids, were toxic to Azotobacter vinelandii after brief exposure of the cells to ethylenediaminetetraacetic acid (EDTA).
Since Tris and the amino acids of peptone are themselves chelating agents, it is possible that the improved survival found in such diluents arose from the removal of traces of heavy metals which might have contaminated the distilled water.
In bacterial counts from soils and foods the sample-to-sample variations are often so wide that the adverse effects of a diluent may be masked.
Hence it would be a worthwhile precaution to follow the simple checking system used in this study.
In the course of a routine assay the dilution tubes from one or more samples could be held and recounted after a suitable time, when the apparent drop in numbers of viable cells would serve as an index to losses in the diluent.
Since this work was completed the report of SMITH and WYss (10), referring particularly to the survival of low numbers (2 x 103/ml) of A. vinelandii freshly harvested from liquid culture, has appeared.
The accelerated death rates which they reported at lower cell concentrations could also be detected by the diluent check suggested in the previous paragraph. 
